The various immunological changes are exemplified in patients with syphilis. These include the relatively specific positivity in a battery of serological tests, but recent observations have revealed that these responses are only a part of a broader spectrum of abnormalities demonstrating the extent of deviations in the activity of the immune apparatus in this disease. Among the non-specific changes in the delayed type of immune response, is the lower percentage ofphytohaemagglutinin-blast-transformed lymphocytes in primary and secondary syphilis described by Levene, Turk, Wright, and Grimble (1969) . Among the indices of changed humoural immune response, dysimmunoglobinaemia with increase of IgG and IgM was described by Delhanty and Catterall (1969) . A few studies with different conclusions have been concerned with antibodies of the rheumatoid-factor type (Bloomfield, 1960;  Pinto, 1960;  Peltier and Christian, 1959;  Mustakallio, Lassus, and Wager, 1967; Lassus 1969; Hrnmir, 1970 (1) Total protein determination using the biuret reagent; the coefficient of variation (c.v.) was 1 14 per cent.
(2) Paper electrophoresis using veronal-acetate buffer, pH 9 0, 0-06 u., Whatman No. 1 paper, 90 V, 16 hrs, densitometer ERI 65, Zeiss, Jena; c.v. for the components of the protein spectrum were as follows: albumin 2-7 per cent., alpha, globulin 3 9 per cent., alpha2 globulin 3*7 per cent., beta globulin 3-4 per cent., and gamma globulin 2-1 per cent.
(3) Quantitative determination of A, G, and M immunoglobulins by the radial immunodiffusion method of Mancini, Carbonata, and Heremans (1965) (5) Rheumatoid factor activity (RF) was tested by the tube latex-fixation test (Singer and Plotz, 1956 ) and the sheep red cell agglutination test (Ball, 1950) . A titre of 1:160 or higher in the latex-fixation test and a titre of 1:64 or higher in the sheep red cell agglutination test were considered positive findings; (6) Antinuclear antibodies (ANA) were detected by an indirect cytoimmunofluorescent technique described by Alexander, Bremner, and Duthie (1960) using a rabbit antihuman gammaglobulin serum, conjugated with fluorescein-isothiocyanate (RAHu/FITC SEVAC). When nuclear fluorescence was detected in an undiluted serum specimen, the specimen was diluted with saline to obtain a semiquantitative result by finding the maximum titre with positive nuclear fluorescence (Ritchie, 1967 [0] [1] than in the controls were found in all components of the electrophoretic pattern (Fig. 1) . The average serum concentrations of immunoglobulins expressed in mg./100 ml. (Fig. 2) Statistical evaluation of all data in the series showed no significant differences in any of the test results between patients with latent infection and those with late symptomatic syphilis. Latex tests for RF were positive at a significant titre in three patients with syphilis (5 7 per cent.) and in 27 in the control group (15-0) ( Table I ). Thiswasnotstatistically significant (P = > 0-05). Similar results for rheumatoid factor (Table II) were obtained with the sensitized sheep erythrocyte aggluti4ation test (Ball, 1950) : a titre of 1:64 and higher was found in five patients with syphilis (9 5 per cent.) and in seventeen subjects from the control group (i.e. 14-2 per cent.): These differences were not significant (P = > 0 05). (Fig. 1) . The pattern of immunoglobulins in cases of syphilis has been tested only sporadically. Onisk (1965) used the immunoelectrophoretic method, which yields a largely qualitative pattern. Delhanty and Catterall (1969) The increased IgG and IgM levels in patients with syphilis is understandable if we consider that antilipoidal syphilitic antibodies are located in these immunoglobulin classes; on ultra centrifugation they exhibit both the coefficients 7S and 19S. Aho (1967 Aho ( , 1968 found antibodies with the sedimentation coefficient 7S mainly in primary and early latent syphilis, and those with 19S in late syphilis. In our series the increase in IgG and IgM in latent and late symptomatic cases is indirect evidence of the presence of syphilitic antilipoidal antibodies of both types.
Dysimmunoglobulinaemia with increased IgG and IgM has also been observed in other specific and non-specific infections, such as lepromatous leprosy and chronic bronchitis (Bullock, Ho, and Chen, 1970; Falk, Siskind, and Smith, 1970) . There is obviously a non-specific component of the 'immunological syndrome' in long-term antigenic stimulation, it may be a component of the immune response to the antigens of the aetiological agent persisting in the organism, or may be of autoimmune character. In the latter case, it is induced by the agent of the disease in an indirect manner through the antigenic determinants newly developed by damage to tissue. This mechanism is suggested by the observation of autoantibodies to both infected and normal renal tissue in chronic experimental pyelonephritis (Miller, Smith, Lehmann, and Sanford, 1970) .
The level of SH groups in the serum of syphilitic patients has not previously been examined. A decrease was originally observed in Waldenstrom's macroglobulinaemia and in systemic connective tissue diseases (Lorber, Pearson, Meredith, and Gantz-Mandell, 1964) . It was to be expected that in our cases the findings did not differ significantly from those in the controls.
Whereas the presence of RF is typical of rheumatoid arthritis, it can also be found in a few cases of non-rheumatic disease and in clinically healthy subjects. Among the non-rheumatic conditions, chronic liver disease and disorders accompanied by paraproteinaemia are the most frequent (Hrncir, 1970) ; all these possibilities were excluded in the series reported above. The frequency of positive tests for RF at diagnostically significant titres with both the latex-fixation test (Table I ) and the haemoglutination test (Table II) was lower than in the age-matched controls. Our earlier findings (Hrncif, 1970) in 100 syphilitic patients have thus been confirmed. In that series, both tests were positive in three cases and the latex-fixation test only was positive in seven. Clinical and laboratory examinations subsequently showed that concidence with rheumatoid arthritis had occurred in two cases, while four other patients suffered from chronic liver disease.
After the elimination of observations explained by these cases, the frequency of RF in the syphilitic patients was no higher than in the control group. A Jow incidence of RF in cases of syphilis was also reported by Bloomfield (1960) , who found that the latex-fixation test was positive in a titre of 1 :160 or more in only seven cases in a series of 232 patients. Other authors have reported a more frequent occurrence of RF in syphilitic sera (Peltier, 1959; Pinto, 1960; Mustakallio and others, 1967; Lassus, 1969) , but their examinations were limited to the latexfixation slide test which is only a screening procedure. When the haemagglutination test was used at the same time, the frequency of positive findings was low. Lassus (1969) found only one positive result in a series of 152 patients. The low frequency of RF in syphilitic sera differs from the findings in a number of other chronic infectious diseases, in which RF autoantibodies have been repeatedly observed in a fairly high percentage of cases. This applies particularly to active pulmonary tuberculosis (Singer, Plotz, Peralta, and Lyons, 1962) , subacute bacterial endocarditis (Williams and Kunkel, 1962) ; Messner, Laxdal, Quie, and Williams, 1968) , leprosy (Cathcart, Williams, Ross, and Calkins, 1961) , and certain parasitic tropical diseases (Houba and Allison, 1966) .
ANA have frequently been found in the sera of patients with biological false positive reactions (Berglund and Carlsson, 1966) . Norins, Logan, and Lantz (1970) 
Summary
Non-specific signs of humoural immunity were studied in sera from 53 patients with latent and late symptomatic syphilis and from a control group of 180 clinically healthy subjects of the same average age. In the syphilitic sera the values for total serum proteins, protein fractions in the electrophoretic pattern, and immunoglobulins G and M were increased to a highly significantly degree. The differences in SH groups were not significant. Autoantibodies of the rheumatoid factor type, and antinuclear antibodies were not found more frequently in the syphilitic sera than in the controls.
On the basis of these findings, it is concluded that non-specific changes in humoural immunity suggestive of persistent antigenic stimulation can be demonstrated in both late symptomatic and latent syphilis. The changes appear to be due to an immune response to the antigens of the aetiological agent of the disease rather than to an autoimmune mechanism induced by antigenic determinents newly developed in damaged tissues. 
